SR proteins can compensate for the loss of U1 snRNP functions in vitro.
SR proteins are essential splicing factors that also influence 5' splice site choice. We show that addition of excess mixed SR proteins to a HeLa in vitro splicing system stimulates utilization of a novel 5' splice site (site 125) within the intron of the standard adenovirus pre-mRNA substrate. When U1 snRNPs are debilitated by sequestering the 5' end of U1 snRNA with a 2'-O-methyl oligoribonucleotide, excess SR proteins not only rescue splicing at the normal site and site 125 but also activate yet another 5' splice site (site 47) in the adenovirus intron. One SR protein, SC35, is sufficient to exhibit the above activities. The possibility that excess SR proteins recruit residual unblocked U1 snRNPs to participate in 5' splice site recognition has been ruled out by psoralen cross-linking studies, which demonstrate that the 2'-O-methyl oligoribonucleotide effectively blocks 5' splice site/U1 interaction. Native gel analysis reveals a nearly normal splicing complex profile in the 2'-O-methyl oligoribonucleotide pretreated, SR protein-supplemented extract. These results indicate that SR proteins can replace some functions of the U1 snRNP but underscore the contribution of U1 to the fidelity of 5' splice site selection.